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,QWURGXFWLRQ
6ZLWFKFRQGHQVHULVZLGHO\XVHGLQSHWUROHXPDQGFKHPLFDOLQGXVWULHVHVSHFLDOO\LQSKWKDOLFDQK\GULGHSODQWV$
VZLWFK FRQGHQVHU LV VLPLODU WR D VKHOODQG WXEH KHDW H[FKDQJHU 'XULQJ RSHUDWLRQ WKH KHDW WUDQVIHU RLO WUDYHOV
WKURXJKWKHWXEHIRUKHDWH[FKDQJHUZKLOHWKHSKWKDOLFDQK\GULGHLVFRQGXFWHGWKURXJKWKHVKHOO7KHUHIRUHWKHWXEH
WRWXEHVKHHWMRLQWLVDQLPSRUWDQWHOHPHQWIRUWKHVZLWFKFRQGHQVHU,WVHSDUDWHVWKHSKWKDOLFDQK\GULGHIURPWKHKHDW
H[FKDQJHU RLO ,I DQ\ WXEHWXEH VKHHW MRLQW GHJUDGHV RU IDLOV LQ SKWKDOLF DQK\GULGH VZLWFK FRQGHQVHUV WKH KHDW
WUDQVIHU RLO FDQ OHDN RXW DQG EHPL[HGZLWK SKWKDOLF DQK\GULGH GLUHFWO\ GXULQJ RSHUDWLRQ ,W DIIHFWV QRW RQO\ WKH
RYHUDOORSHUDWLRQUHGXFLQJ WKHHIILFLHQF\RISKWKDOLFDQK\GULGHSURGXFWLRQEXWDOVRSRVHV WKHVDIHW\FRQFHUQ7KH
HOOLSWLFDOWXEHVDUHZLGHO\XVHGLQSKWKDOLFDQK\GULGHVZLWFKFRQGHQVHUVIRUSKWKDOLFDQK\GULGHFROOHFWLRQHDVLO\7KH








UHVLGXDO VWUHVVSUHGLFWLRQV IRU LQFRUSRUDWLRQ LQ IXUWKHU IDWLJXHFUDFNJURZWKDQDO\VLV IURPZHOGGHIHFWVHPDQDWLQJ











WKHZHOGLQJ WHPSHUDWXUHDQGUHVLGXDOVWUHVVXVLQJ WKHFRPPHUFLDOFRGH$16<6)LUVWO\ WKH WKHUPDODQDO\VLVZDV
FRQGXFWHGWRVLPXODWHWKHZHOGLQJWHPSHUDWXUHKLVWRU\6HFRQGO\WKHWHPSHUDWXUHUHVXOWVZHUHDSSOLHGLQFUHPHQWDOO\
WR WKH VWUXFWXUDO PRGHO WR FDOFXODWH WKH ZHOGLQJ UHVLGXDO VWUHVV )RU WKH ILQLWH HOHPHQW DQDO\VLV ELUWK DQG GHDWK
HOHPHQW WHFKQLTXH ZDV XVHG WR PRYH WKH ORDG RI ZHOGLQJ KHDW VRXUFH DQG WR VLPSOLI\ WKH VROXWLRQ SURFHVV ,Q
DGGLWLRQWKHWKHUPDOVWUXFWXUHFRXSOHIXQFWLRQZDVXVHGLQ$16<6FRGHIRUWKHDQDO\VLVLQWKLVZRUN







RQ WKH WHPSHUDWXUH ILHOG UHVXOWV ZHOGLQJ UHVLGXDO VWUHVVHV ZHUH FDOFXODWHG E\ FKDQJLQJ WKHUPDO HOHPHQWV 7KH
HOHPHQWW\SHVDUH62/,'DQG62/,'IRUWKHWKHUPDODQDO\VLVDQG62/,'DQG62/,'IRUWKHVWUXFWXUDO
DQDO\VLV
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2.4. Structural analysis 
$VPHQWLRQHGDERYHWKHUHVLGXDOVWUHVVLVFDOFXODWHGE\XVLQJWKHWHPSHUDWXUHUHVXOWVREWDLQHGIURPWKHWKHUPDO
DQDO\VLV DV LQSXW GDWD 7KH PDWHULDO SURSHUWLHV UHODWHG WR WKH UHVLGXDO VWUHVV DUH <RXQJ¶V PRGHO \LHOG VWUHQJWK












%DVHGRQ WKH WHVW VDPSOH VWUXFWXUH D 'PRGHOZDV EXLOW DQG LV VKRZQ LQ)LJ 7KH HOHPHQW W\SHV IRU WKH
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([SHULPHQWDO UHVXOWV DUH LQ JRRG DJUHHPHQWZLWK WKH QXPHULFDO VLPXODWLRQ UHVXOWV 7KH UHVXOWV LQ WKLVZRUN
FRXOGEHXVHIXOWRWKHRSWLPDOGHVLJQRIWKHWXEHDQGWXEHVKHHWMRLQWRISKWKDOLFDQK\GULGHVZLWFKFRQGHQVHUV






















>@ 7/7HQJ&3)XQJ3+&KDQJ HW DO$QDO\VLVRI UHVLGXDO VWUHVVHV DQGGLVWRUWLRQV LQ7MRLQW ILOOHWZHOGV ,QW -3UHV9HV3LS 

